esp@ce„«.D„cm„en.Bibiiog„# 



y and Abstract 



^^^^^^^^^^ 

*ublication date- looo 



^*age 1 of I 



Patent Number; 
' Publication date: 
'nventor(s): 
I App/icant(s): 
I Requested Patent: 



JP1 143351 
1989-06-05 
EMA YASUSHI 
FUJITSU LTD 



Anor QJP1143351 
Application Number: JP^mn^^^, , 
Priority Number(s): '^^^^^^^^^^ ^9871 130 

IPC Classification: H0lL27/in. 

EC Classification: ''''' ^'^'"^^^^O'- H01L21/95; H01L27/04 

Equivalents: JPon•7-c>„^. 

JP2076491C. JP7118520B 



I Abstract 

r\^*-, ' — ^ 



_^f^upplied from the ' 
ll!l!f£@ffnetdatabase - 12 



a9)B*a#fFit (jp) (12) ^ ^ ^ ^ (A) 



-43351 

(43) B ^J5£l 1^ (1999) 2 ^ 16 H 



(BDlntCL* 
C 0 3 C 8/00 
3/066 
3/089 
C0 4B 41/86 
H 0 1 T 13/38 



F I 

C 0 3 C 8/00 
3/066 
3/089 

C 0 4 B 41/86 A 
H 0 1 T 13/38 

aSffil^ »*«<DS:4 FD (^ 5 H) 



(21) ms*^ 


#Jgsp9_2i5794 




000232243 




















11-^ 






(72) 



























(54) mmo^m mmm:»^^mLm 

(57) imm 

imW:^m] ^/U%^^T- S i O2 3 0-70%. 
Bs O3 1 8 — 5 5%. Z nO 1 0--5 0%. B a 
O 0-30%. CaO 0-30%. SrOO-30 
%. MgO 0 — 30%. Z nO+B a O+C a O+S 
r O+Mg O 1 1 ~5 0%. LizO + NaaO + Ka 
O 1-10%. AI2O3 0-10%. TiOz 
0—10%. Z r O2 0-6%. 0—1 5%,;^^ 

h^l^. Lis O. Naa O^r/Ks O/^^^Sf^tb^ 2 

d:: ^ tcteco^^^J-^T^^^ii^^^^/uit-e 1-3 (Dmm\:ih 




1 

O3 1 8 — 5 5%. Z nO 1 0'-5 0%. B a 
O 0-30%. CaO 0-30%, SrO 0 — 3 
0%. MgO 0 — 30%. Z nO+B a O+C a 0 + 
SrO+MgO 11 — 50%. Li2 0 + Naa0 + 

O 1-10%». AUO3 0-10%. TiO 
a 0—10%. Z r O2 0 — 6%. F2 0—15 
%;6^t7it?. L ia O. Naz ORXfK^ 0:^^hm\^^ 

^ r i: Sril^tS: <h i"^ fA^ffl 

2] ;^^;^^S.-^.;65 5 5 O'CWTt^fc^r i: 

[0 0 0 1] 
[0 0 0 2] 

cow^Pl^i^TtT)?^^ (1 ooot::^t. #f^b<ii9 so 

P b O-B2 O3 -S i O2 ^^^>^*&3fe7)S^U^^;^^T 
[0 0 0 3] 

m:^y:^x^\ti 0 0 ox:)^y.Tx-m0.x-^ ^h(D(D. mm 

[0 0 04] *^P^co@6<](^. 6&J*^>^^*-^-r. 1 O 

0 o°csiTxm^x^ . i.^-hM\^^mmmi7i^mi~^m 

[0 0 0 5] 




^MW- 11—43351 

2 

Li. ]<l aRXIK^^C:>m\tiX^2maX±(OTjU^ ]J 

T#^:i^S:^v^/cb. bTti^-t--5>bc7:)-efe 

[0 0 0 6] gp-t>. *^PJ(7)?ft^^;^f^;^^jgg^t^^ ^ 
/1/%.^^T'S i O2 3 0 — 7 0%. B2 O3 18 — 
5 5%. ZnO 10 — 50%. BaO 0 — 3 0%,. 
CaO 0 — 3 0%. SrO 0 — 3 0 M g O 0 
'-'30%,. Z nO + B a O+C a 0+ S r O-f Mg O 
11 — 50%. LiaO + NaaO + KaO 1 — 10 
%. A 1 2 O3 0 — 1 0 %. T i 0 — 10 %. 

Z r O2 0-6%. F2 0-1 5%,/^^?,/^^), Li 

2 o. Naa oRxfK^ o^-hmitn^ 2mu±^^^ 

b. ^co5"^(0-;iS5^'(?:^-g':t^^ 1 i: bfc<t^tcteco^ 
^i3'(7:>$^S;i»5^yuJtT- 1 — 3 (Z)ifiH{r -5 :i ^ 

[0 0 0 7] 

[0 0 0 8] S i O2 n^fz^:^'7:^mf^fiz^X^^ ^ 
"^(D^^mnS 0-7 0%. ^rf^ b< t^3 0-5 5 %-C:^ 
fc^o S i O2 ^6^3 0%J: t9^>?i< 
t^j)S»ji-^ffl{::^b<^0^0;i>^lf[ilbT«t»]i4;65^< 

5 O^CJ:*9ii5<7it9. 1 0 0 Ot:J^TcotSirT-:^j5S;-r# 
[0 0 0 9] B2 G3 l^:^v:^m^^i»X;hV^ ^(7)^ 

mmni 8-5 5%. i:?^b<(^ 1 8-4 o%T-fc^. 

T\^xmmi.f:Lm^m^m:^mmi.B<^£^ . mm(DW 

wzKtt^qsTb. mhvm\z.m^m^x^^7\^\z.mn\^ 
bg< /^^Mf^i^s^tb. ^%^m'7^^}i7Y^^(omnv^ 

10 0 10] Z nOll;^^;:^c7>3tett$r_b#$idh-f't;::^^ 
-fb^it^^^^T-fct?. '^<^^*»ftl 0-5 0%>. 
b< (±1 0 — 3 0%,T'fo5o Z nO;55 1 0%,J: ^?/>/j:< 

ix. ^o%^m'k,^tm\^<^^ut-m^\.xmm\^km^ 

[0 0 11] BaO. CaO. SrO. xMgOt>;^f^;^ 

*afi^n-eH0-3 0%. $f^b<{i^tL-^*tbO-2 
5%T'fe^, ^tbb#^5>75S2 5%,J:t?^< ;:e:5<h;=i/^ 

^<7)^^tt56MgTbT*|^^ie:^fB;6S^ffm-r^'(Sf^;65m 
n. 3 0%$:®;i^i:*b<SgB^;iS*ffl±ibT»Sttjtt/5S|Ja 




3 

[0 0 1 2] SfcZ nO. B a O. C a O, S r ORX/ 
MgOtt-g-ftT-l 1-5 0%. iif^L<(41 1-3 5% 

— 3 5%J;^9#'</i•5t;^f7;^l75^S^4;i5{i;7r 
-ft; LTBftifttt^s* V<m<fJ:^o 
[0013] rju:i} V ■&mm^tmfi:ff7 :^^mii.^.<t^ 

Ka O Sr^at- 1 - 1 0 %. if * U < (± 2 - 8 %T$> 
5„ r i^C3 r ^i';«7 y ^llg?-fliife(7)-g-»;0S 2 % j; t) "P^i < 

Si:;«/7;=^<7)te^,-Sz5S5 5 Oti i9fli< 8 

5o LV^iSHfl. Lis O 0-6% 

(»-^ b<(^0~4%) . Naa O 0 — 6% (ir?^L 
<\^0^3. 8%) . O 0-8% (»^L<(iO 
-4%) T*fe^. 

— 1.2) <^lBfflf;ifc^^<^;05aMTfe'5. rcojt;^^ 

1. 2^^±^<f^:^tmm^m,r^Tt^^m^i)mf\.. 

[0015] AU O3 irTiOs ^;^(7)W7Ktt^ 

10%. $?^L< 1^ 0-6%Tfc5o ^}&'j^t-^%^m 
^^tiSy:^(D'^k^t^iS,<^tj:^^S^ii%^^^ 10%^® 

[0 0 16] Z r 02 (i^^>t^(7?K7Ktt^»^pmS:gfe 




(3) #^¥1 1 -4 3 3 5 1 

4 

^b<H0-5%T'fe^. ZrO^ -^-^yo^m^^t^ 

;^^^te^.^.7!l^5 5 O^J;(9B5</^-5o 
[0 0 17] F2 (:i^^;^(^^i4$rTtf'5yc*6t;:J^*D-r 
^<7:>^*fl:(10~i 5%. »^L<(io 
-6%-t:'fc5o ;65 6%ci;'9^</^^^;^f^;:^(7:)^^ 
tt/^Mg;Tb. 1 5%^@;t^i:;^v:^7)5+5^t^gf£8(j-^^ 

10 [0 0 18] m^:^^m(ommm:^^::^m.m,^^m\^^x 
[0 0 19] ^-r. mm^mm.i:m-t^^^:^f^^^^ 

20 [0 0 2 0] ^<DXb\c\^xmm.\.fz.:^=7')—^^ mx. 

^^(0-)5m\^\t^ r^^v'dl^^^ »J^Mt)^®^cO 

[0 0 2 1 ] m^xz^'y —t^mM^MzMim^m^WL 

[0 0 2 2] 

{^mm'i )^T. nmm\^m-5\^x^^m(onmm^^'7 

30 ;^m^^Srl^PJ-r'5o 

[0 0 2 3] ^1 25: t/^ 2 fi. *^§^(7)^JS^J (^I^N 
o. 1-8) (l^r4No. 9) T'fo5, ^fc 

^^No. 1 o^i^^^*^t|$r^uTv^5, 

[0 0 2 4] 
[^1] 




#M5pl 1 -4 3 3 5 1 



6 







1 


2 


3 


4 


5 




S i O2 
BsOs 
ZnO 
B aO 
C aO 
S r 0 
MgO 
L i e>n 

NaaO 

A 1 aOa 
T i Oz 
Z r O2 

PbO 


40. 0 
20. 0 
20. 0 

5. 0 

6. 0 

^ • 0 

2. 7 

^ • 0 

1. 0 

\j • 0 


35. 1 
38. 2 
1 2. 1 
5. 2 

2. 0 

1 . 0 

1 . 2 
5. 2 

— 


33. 8 

27. 2 

28. 3 

1. 7 

2. 0 

2. 1 

1. 9 

2. 0 
1 - 0 


47. 0 
25. 0 
1 5. 0 
5. 0 

1.2 
1. 4 

1. 1 

3. 0 
1. 3 


45. 0 
25. 0 
15.0 
5. 0 

8. 0 
3. 0 
1. 0 

3. 0 




4 7 0 


48 0 


470 


5 1 0 


480 


m o m 




a 


m 






mmmm \osq 


8. Q 


9. 3 


9. 0 


9. 3 


8. 9 


i^mt&tn. logo 
250t; 
3 5 0 'C 


11.4 

9. 0 


1 2. 0 
9. 9 


11.9 
1 0. 0 


1 1. 8 
9. 5 


1 1. 3 
9. 6 



to 0 2 51 



1^2] 



(5) 



1-4 3 3 5 1 





















0 


7 


8 


9 


1 0 




S i Oz 


59. 9 


40. 0 


5 4. 6 


42. 0 


44. 0 




BzOs 


19.2 


25. 0 


18.5 


19.0 


1 4. 2 


if 


Z n 0 


11.3 


13.0 


10.3 


1. 0 


1 . 8 


B aO 


*- 


6. 0 


5. 0 


1 0. 0 


2. 1 




C a 0 


— 


— 


5. 6 


1 0. 0 


0. 4 


S r 0 


— 


— 


— 


— ■ 






UgO 





2 0 




0 ■ \j 






L izO 


1 . 2 


4 0 










Na^O 


1- 2 




2. 0 


6. 0 


0. 5 


m 


K2O 


1 . ? 






1 n 


1 . 0 




A 1 jOa 














T i Oa 




1 O 










Z r O2 




5. 0 


— 


5. 0 


— 












3 . 0 






P b 0 




— 






















500 


4 6 0 


500 


53 0 


4 8 0 


^ <o m 




m 


m 






m 


mmtn, ■ iobo 


9. 0 


8. 0 


8. 9 


7. 8 


8. 8 




mi&^ iogQ 














2 5 0*C 


11.8 


11.2 


1 1. 2 


10.3 


1 1. 3 




3 5 cc 


9. 5 


8. 8 


8. 6 


8. 0 


8. 8 



mm 



[0 0 2 7] ^-fS(^m^i:/^^ J: 

^v^t;^^ y — +tr 5 0x10x0. 8mm(7:>>k:^ 

3 0^5^FBm^$iiryc^. 9 0 0°C-T:'3^F^:^AS;bT. i5 
$ 2mm<^;y^^;^J^$:Ji^^byCo 
[0 0 2 91 ^#ttL/c«iiG|•^v:oV^T. 

[0 0 3 0] ^75^bPJ??75^?S<i: *^P>^<D|||£0tj-x^ 
fe^No. 1 ~8c7:)#^^£fJ:i. 5 1 Ot:)^T*7>>tf^;^^ 



30 



40 



8. 9-9. 9. ft:®ffifei;i5 2 5 0°C-ei 1 . 2-1 
2. 0. 3 5 0t:T-8. 6-10. 0 "Cfc . ^^&*(?^;^' 

ffifei;65 2 5 0°CT^ 1 0. 3. 3 5 0T:-e8. OTrfc^. 
[0 0 3 1 ] fXi^iS'7::^U^^.\t'T =7 V^—^—\z,^ 

2 5 0^^1/3 5 0°CcO#ffl^?^*T-^iJ^bfCo {ttJ^^ 
[0 0 3 2] 

^:i^^5/^v\ 1 0 0 ot:j^T-e:^^-e#, U;^^ 

[0 0 3 3] ^fz.-f^^mmj.^\TL^^ m^\t^&m: 



50 



